supply, minimize loss and maximize the efficiency use of all the nutrients; the N, P and K remain the major ones for increased and sustained productivity (Pramanik et al., 2004 and Ilias et al., 2005) . The rice -maize system removes large amount of nutrients not only due to high grain production but also due to removal of crop straw from fields. Now days, rice is being harvesting by harvester, which left nearly 5-7 t ha -1 of rice residue in the field (Krishna et al., 2004) which, needs to be managed for the benefit of next crops. Similarly maize also extract large amount of nutrients and left huge quantity of stover after harvesting final produce. The incorporation of residue in soil system is an important way to add the nutrient in the soil and enhanced soil health, but advantage of added crop residue to cropping system and nutrient sowing and nutrient saving may vary according to soil and climatic condition and need to work out. Nitrogen and phosphorus have been important role in residue decomposition Hua et al., (2013) and Upadhyay et al., (2003) . Similarly Trichoderma also helps fasten to decomposition of residue in the system. The benefit of residue incorporation in the soil after harvesting economics yield has been suggested by various workers Balasubramaniam et al., (1991) , Prasad et al., (1991) and Mari et al., (2004) .
Materials and Methods
The field experiment was conducted during Kharif 2016 and 2017 at Research Cum Instructional Farm of Indira Gandhi Krishi Vishwa vidyalaya, Raipur, Chhattisgarh, India. The 10treatments comprising with different nutrients ad residue management practices were layout in RBD with three replications. The 10 treatments i.e.T 1 -F P (N 103 P 57.5 K 45 ), T 2 -100% RDF (N 100 P 60 K 40 ), T 3 -100% RDF (N 100 P 60 (25 % P 2 O 5 at RI and 75% as basal) K 40 ), T 4 -100% RDF (N 100 P 60 K 40 ) + Trichoderma, T 5 -100% RDF (N 100 P 60 (25 % P 2 O 5 at RI and 75% as basal) K 40 ) +Trichoderma, T 6 -75% RDF (N 75 P 45 K 30 ), T 7 -75% RDF (N 75 P 45 (25 % P 2 O 5 at RI and 75% as basal) K 30 ), T 8 -75% RDF (N 75 P 45 K 30 ) + Trichoderma, T 9 -75% RDF (N 75 P 45 (25 % P 2 O 5 at RI and 75% as basal) K 30 ) + Trichoderma and T 10 -Control (no fertilizer). During first season of rice crop i.e. Kharif 2016, maize residue @ 5 t ha -1 (ex-situ) was uniformly spread up 25 days before sowing on entire experimental area. While, in subsequence season in situ maize residue was incorporate. The disc harrow was used to cut the residue and incorporate in the soil. Residue was than mix up in the soil by disc plough followed by cultivator and a light irrigation, was given.
The recommended dose of fertilizers for rice (100:60:40 kg N: P 2 O 5 : K 2 O ha -1 ) was used in the experiment through urea, SSP and MOP. In farmers practice treatment, 103:57:45 kg N: P 2 O 5 : K 2 O ha -1 was applied through diaammonium phosphate (DAP), urea and muriate of potash (MOP). The nutrient application was made as per the treatments. The nitrogen through urea was applied in three equal splits i.e. as basal, at tillering and panicle initiation stages. The application 25% P 2 O 5 of RDF or 75% of RDF under the treatments of T 3 , T 5, T 7 and T 9 was made through single super phosphate at the time of residue incorporation and at sowing time in basal.
The residue was incorporated 25 days before sowing used with 25 % P 2 O 5 and Trichoderma. The remaining amount of phosphorus and full dose of potassium was given as basal. In farmers practice, whole amount of phosphorus was applied through diammonium phosphate and potassium through muriate of potash as basal. While, remaining amount of nitrogen under farmers practice was also applied through urea at tillering and panicle initiation stage.
The incorporation of residue application of 25 % P 2 O 5 and Trichoderma was done as per treatments 25 day before sowing of crops. Trichoderma, 12.5 kg ha -1 CG Trichome (10 % Trichoderma culture in varmibase) mixed with FYM in the ratio of 1:10 and broadcasted on the soil mixed residues. The residues was incorporated all the treatments including control.
Observation methods such as plant height was measured in centimeters from the base of each tagged plant to the tip of the longest leaf stretched up to the tip of the panicle at active tillering, panicle initiation stages and from base of the plant to the tip of the panicle at flowering stage. Dry matter accumulation (g m -2 ) was observed that randomly selected plants were uprooted carefully along with the roots from two places from one meter row length from gross plot. Dry matter accumulations were computed in m -2 for statistical analysis. Root portion was detached and shoot portion of the plant was sun dried followed by drying in hot air oven at 60 0 C for 48 hours to record constant dry weight.
Dry matter accumulation was expressed in g m -2 and number of tillers meter -1 row length from net plot area of each plot were chosen by random sampling and tagged, and were used for recording tiller numbers. However, total number of tillers measure one meter row length, was counted, and expressed as tillers m -2 .
Grain and straw yield -After proper sundrying, the produce of the net plot was tied in bundles and weighed to determine the dry matter produce (grain + straw). The clean seeds obtained after threshing and winnowing from each net plot was weighed. The results were expressed on 14 per cent moisture basis. The straw yield was obtained by subtracting weight of the seed yield from the total weight of the bundle and converted to q ha -1.
Harvest index (%)
Harvest index was calculated by adopting the following formula.
Results and Discussion

Plant height, Number of tillers and dry matters
The observation on plant height, Number of tillers and dry matters production at successive growth stages as influenced by nutrient and residue management practices are presented in Table 1 .
The application of different treatments significantly increased plant height under treatment T 5 -100% RDF [(N 100 P 60 (25 % P 2 O 5 at RI and 75% as basal) K 40 ] +Trichoderma registered significantly taller plants, which was significantly superior over T 10 -control, but was comparable to rest of the treatments during both the years, but it was found statistically similar to treatments T 1 -F P (N 103 P 57.5 K 45 ), T 2 -100% RDF (N 100 P 60 K 40 ), T 3 -100% RDF [N 100 P 60 (25 % P 2 O 5 at RI and 75% as basal) K 40 ], T 4 -100% RDF (N 100 P 60 K 40 ) + Trichoderma and T 9 -75% RDF [N 75 P 45 (25 % P 2 O 5 at RI and 75% as basal) K 30 ] + Trichoderma during both the years and on mean basis.
The increase in plant height was mainly attributed to the nodes enlargement and application of T 5 -100% RDF [N 100 P 60 (25 % P 2 O 5 at RI and 75% as basal) K 40 ] +Trichoderma released nutrients properly at all the stages according to crop needs and utilized by the plants. The application of 25 % P 2 O 5 of RDF at the time of residue incorporation supported with Trichoderma fasten the decomposition process and released nutrients rapidly or reduced the losses of nutrients might have been utilized by the crop and produced comparable plant height under aforesaid treatments.
The sufficient nutrients availability during different growth stages of the crop increased cell division, leading to ideal plant stature combined with better range of the plant leaves and increased in plant height. The role of P 2 O 5 or Trichoderma or their combination for decomposition of residue has been also reported by Pramanik et al., (2004) . The Trichoderma species are also able to degrade agricultural and domestic waste relatively quickly without emitting bad odour. Trichoderma has shown greater efficacy and effectiveness in terms of storability and decomposing capabilities. Ilias et al., (2005) and Chowdappa et al., (2013) observed that Trichoderma spp. generates phyto-hormones, which may be key factor in increasing rice plant height. The number of tillers m -2 was significantly affected due to nutrient and residue management practices during both the years The number of tillers increased with the increase in crop age and attained peak at 60 DAS and declined slowly up to harvest.
Among the treatments significantly the highest number of tillers were obtained under treatment T 5 -100% RDF [N 100 P 60 (25 % P 2 O 5 at RI and 75% as basal) K 40 +Trichoderma] during both the years. The comparable number of tillers were also observed under the treatments T 1 -F P (N 103 P 57.5 K 45 ), T 2 -100% RDF (N 100 P 60 K 40 ), T 3 -100% RDF [N 100 P 60 (25 % P 2 O 5 at RI and 75% as basal) K 40 ], T 4 -100% RDF (N 100 P 60 K 40 ) + Trichoderma, and T 9 -75% RDF [N 75 P 45 (25 % P 2 O 5 at RI and 75% as basal) K 30 ] + Trichoderma during both the years. The production of tillers in rice mainly takes place from the nodes appeared on the shoot and sequences as primary, secondary and tertiary tillers. The increase in number of tillers under said treatments was due to application of sufficient nutrients levels. The level of nutrient and residue management practices probably maintained acceptable growth components for residue decomposition which helped to increase more number of tillers at all the stages. The tiller production at higher levels of nutrient application due to better nutrition of the crop has been also reported by Mari et al., (2004) .The findings revealed that the dry matter accumulation was significantly affected due to different treatments of nutrient and residue management at all the stages of crop growth during both the years. Among the different treatments, application of T 5 -100% RDF [N 100 P 60 (25 % P 2 O 5 at RI and 75% as basal) K 40 ] +Trichoderma accumulated significantly the highest dry matter accumulation. The respective value was at harvest stage 1842.9 g m -2 . This treatment was found significantly superior to those of T 6 -75% RDF (N 75 P 45 K 30 ), T 7 -75% RDF [N 75 P 45 (25 % P 2 O 5 at RI and 75% as basal) K 30 ], T 8 -75% RDF [N 75 P 45 K 30 ] + Trichoderma and T 10 -control at all the stages. The remaining treatments produced comparable dry matter to that of T 5 -100% RDF [N 100 P 60 (25 % P 2 O 5 at RI and 75% as basal) K 40 ] +Trichoderma at all the stages during both the years. Nitrogen is an important nutrient responsible for growth and development of plant. Phosphorus is an important part of ATP, the molecule that provides energy to the plant for vigorous techniques such as photosynthesis, protein synthesis, nutrient translocation, nutrient uptake and respiration. Phosphorus helps root development, tillering, and blooming because, increasing of metabolic activities. The potassium helps in protein and starch synthesis in plant. Due to this, plant height, number of leaves, number of tillers, leaf area and leaf area index at early stage and in addition of these, panicle weight at later stages of crop growth. It was interesting to note that when 75% RDF was given under T 9 -75% RDF [N 75 P 45 (25 % P 2 O 5 at RI and 75% as basal) K 30 ]+Trichoderma also produced similar dry matter at all the stages. This indicate that addition 25% P 2 O 5 of RDF and Trichoderma 25 days before sowing for decomposition of residue also improved soil physical condition, enhanced availability of nutrients and growth parameters (height, tillers and leaves) and finally dry matter production. Similar finding have been reported by Panhwar et al., (2011) and Meena (2014) .
Grain yield, straw yield and harvest index
The grain and straw yields and harvest index of rice was influenced by nutrient and residues management during both the years and on mean basis (Table 2) . Among the different treatments of nutrient and residue management practices, significantly the highest grain yield was obtained under treatment of T 5 -100% RDF [N 100 P 60 (25 % P 2 O 5 at RI and 75% as basal) K 40 ] +Trichoderma during both the years (54.67 and 58.75 q ha -1 ). This treatment was significantly superior to T 6 -75% RDF (N 75 P 45 K 30 ), T 7 -75% RDF [N 75 P 45 (25 % P 2 O 5 at RI and 75% as basal) K 30 ], T 8 -75% RDF [N 75 P 45 K 30 ] + Trichoderma and T 10 -control (no fertilizer). The remaining treatments i.e. T 1 -F P (N 103 P 57.5 K 45 ), T 2 -100% RDF (N 100 P 60 K 40 ), T 3 -100% RDF [N 100 P 60 (25 % P 2 O 5 at RI and 75% as basal) K 40 ] and T 4 -100% RDF [N 100 P 60 (25 % P 2 O 5 at RI and 75% as basal) K 40 ] were found to be at par to that of T 5 -100% RDF [N 100 P 60 (25 % P 2 O 5 at RI and 75% as basal) K 40 ] +Trichoderma. While, treatment T 9 -75% RDF [N 75 P 45 (25 % P 2 O 5 at RI and 75% as basal) K 30 ] + Trichoderma was also at par during 2016-17. Almost similar trend was noticed for straw yield during both the years (79.10 and 81.06 q ha -1 ).
But, treatment T 9 -75% RDF [N 75 P 45 (25 % P 2 O 5 at RI and 75% as basal) K 30 ] + Trichoderma was also at par during 2017-18. The application of 25 % P 2 O 5 of RDF along with Trichoderma used for fasten the decomposition of maize stover, favored crop growth and development and finally enhanced the yield components and grain and straw yields of rice under different treatments of rice. The study of Hua et al., (2013) also revealed that straw incorporation along with N, P and K fertilization into soils significantly increased grain yield of early rice due to improved soil fertility. The similar findings have been also reported by Marciano et al., (1997) and Upadhyay et al., (2003) . The application of Trichoderma increased residue decomposition and several rice physiological processes, which includes net photosynthetic rate, transpiration and internal CO 2 concentration, enhance crop growth components including plant height, number of leaves, and number of tillers and finally grain and straw yields of rice (Deshmukh et al., 2001 and Agarwal, 2003) The application of T 5 -100% RDF [N 100 P 60 (25 % P 2 O 5 at RI and 75% as basal) K 40 ] +Trichoderma gave significantly the highest nitrogen and potassium uptake by grain and straw on the basis of mean of both the years. This treatment was found to be statistically similar to those of T 1 -F P (N 103 P 57.5 K 45 ), T 2 -100% RDF [N 100 P 60 K 40 ], T 3 -100% RDF [N 100 P 60 (25 % P 2 O 5 at RI and 75% as basal) K 40 ], T 4 -100% RDF [N 100 P 60 (25 % P 2 O 5 at RI and 75% as basal) K 40 ] and T 9 -75% RDF [N 75 P 45 (25 % P 2 O 5 at RI and 75% as basal) K 30 ] + Trichoderma during both the years and on mean basis. The remaining treatments were produced significantly inferior uptake by grains and straw than that of T 5 -100% RDF [N 100 P 60 (25 % P 2 O 5 at RI and 75% as basal) K 40 ] +Trichoderma. The increased N availability due to application of different nutrient levels and management of practices adapted for residue decomposition i.e. 25% of total P or Trichoderma or its combination applied at the time of residue incorporation under above treatments enhanced the availability and utilization of N for metabolic activities in plant, increased N concentration in grains and straw. The uptake is a function of concentration and dry matter production, however, increased concentration and yields of grain and straw enhanced the uptake of nitrogen. The findings have been also supported by Maskina et al., (2004) .The application of different levels of nutrients and management practices adapted for residue decomposition i.e. application of 25% of total P or Trichoderma at the time of residue incorporation enhanced the availability and absorption of P and increased concentration in grains and straw. The increased concentration and yields of grains and straw finally enhanced the uptake of phosphorus. The similar results have been also reported by Singh et al., (2005) , Devi et al., (2012) and Jhansi et al., (2013) .The high uptake of potassium in grain and rice straw was mainly due to increased availability and absorption under above treatments. The application of nutrients and Trichoderma might improve the structure of the soil, provide a better environment for root growth, thereby creating a more absorption surface for the uptake of potassium (Singh et al., 2005) For rice crop, application100:60 (25% at time of residue incorporation and 75 % as basal):40, N: P 2 0 5 : K 2 O kg ha -1 + Trichoderma (T 5 ) proved superior in terms of growth and yield attributes such as plant height, number of tillers and dry matter production, grain and stover yield. Further, the other comparable treatments were T 1 -F P (N 103 P 57.5 K 45 ), T 2 -100% RDF [N 100 P 60 K 40 ], T 3 -100% RDF [N 100 P 60 (25 % P 2 O 5 at RI and 75% as basal) K 40 ], T 4 -100% RDF [N 100 P 60 (25 % P 2 O 5 at RI and 75% as basal) K 40 ] and T 9 -75% RDF [N 75 P 45 (25 % P 2 O 5 at RI and 75% as basal) K 30 ] + Trichoderma.
